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ALIGNMENT DEVICE FOR ORTHOGONAL
ENGAGEMENT OF LINE CARDS AND
FABRIC CARDS IN A SERVER

TECHNICAL FIELD

A device 1s provided for connecting line cards with fabric
cards to form an electronic assembly 1n an enclosure and
supporting the electronic assembly 1n an array while utiliz-
ing little space 1n the enclosure and allowing for optimal
cooling air flow around and through the electronic assembly.

BACKGROUND

Line cards and fabric cards are well known components in
carrier routing systems and computer servers for example.
Carrier routing systems are typically modular 1n design and
enable service providers to deliver data, voice, and video
services over a scalable IP Next-Generation Network inira-
structure. Two principal components are line cards and
tabric cards that are interconnected. Line cards provide
multiple tasks such as digital to analog conversion and
analog to digital conversion of voice, data transier using
HTML protocols and numerous other functions well known
to those of ordinary skill in the art.

Fabric cards connect the line cards with other electronic
systems and act as an mput and output device to avoid data
collisions. An array of fabric cards and line cards are
connected together to form an assembly of electronic com-
ponents 1 a typical server and the electronic assembly 1s
typically positioned in an enclosure. The enclosure must be
cooled due to heat generated by the electronics on board the
cards. Typically, cooling 1s accomplished through air circu-
lated by fans through the enclosure. Prior art attempts to
provide mterconnectivity utilize a solid printed circuit board
typically mounted 1n a rear of an enclosure that provides
ports for connecting the line cards and ports for connecting,
the fabric cards and electrical pathways between the ports
printed on the board with conducting material. The solid
PCBs have a few drawbacks including requiring a substan-
t1al amount of space 1n the enclosure and serving as a barrier
to cooling air circulation.

A device 1s disclosed for connecting and supporting line
cards and fabric cards utilizing much less space than the
PCBs currently being used and allowing for the circulation
of cooling air through the device.

SUMMARY

One disclosed example 1s a device for aligning a plurality
of line card connectors with a plurality of fabric card
connectors using a lattice having a plurality of intersecting
strips defining an array of framed slots. Each of the framed
slots 1s dimensioned to receive a first connector element of
a line card and a second connector element of a fabric card.
The lattice also supports the first plurality of line cards
spaced from one another along a first direction and 1n
parallel spaced relationship, and the second plurality of
tabric cards spaced from one another along a second direc-
tion generally perpendicular to the first direction and in
parallel spaced relationship. The lattice has a plurality of
gaps 1n the lattice to allow air flow through the lattice.

Another example 1s an assembly of electrically coupled
line cards and fabric cards 1n an enclosure. The assembly has
a first number of line cards in the enclosure and spaced from
one another along a first direction and disposed in parallel
spaced relationship, each of the line cards having a first
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plurality of a first type of electrical connectors. The assem-
bly also has a second number of fabric cards 1n the enclosure
and spaced from one another along a second direction and
disposed 1n parallel spaced relationship, the second direction
being generally perpendicular to the first direction, each of
the fabric cards having a second plurality of a second type
ol electrical connectors one of each being coupled to one of
cach of the first type of electrical connector to form an
clectrical coupling. The assembly also has a lattice having a
plurality of intersecting strips defining an array of framed
slots, each of the electrical couplings being positioned 1n one
of the slots and 1s supported therein.

Another example 1s a method of installing a server
including the steps of: (1) providing a first number of line
cards having a second number of electrical connectors; (2)
providing a second number of fabric cards having a first
number of electrical connectors; (3) providing a lattice
having a plurality of intersecting strips defining an array of
framed slots, the array of framed slots having a second
number of framed slots spaced from one another along a first
direction and a first number of framed slots spaced from one
another along a second direction generally perpendicular to
the first direction; (4) placing the first number of line cards
on one side of the lattice and the second number of fabric
cards on an opposite side of the lattice; (5) orienting the first
number of line cards along the first direction and spaced
from one another along the second direction and 1n parallel
spaced relationship; (6) aligning each of the second number
of electrical connectors with a framed slot; (7) orienting the
second number of fabric cards along the second direction
and spaced from one another along the first direction and 1n
parallel spaced relationship; (8) aligning each of the first
number of connectors with a framed slot; and (9) electrically
coupling the second number of electrical connectors with the
first number of electrical connectors through the lattice with
cach electrical coupling positioned 1n a framed slot.

BRIEF DESCRIPTION OF THE DRAWINGS

To understand the present invention, 1t will now be
described by way of example, with reference to the accom-
panying drawings and attachments 1n which:

FIGS. 1 and 2 are perspective views of sequential steps of
installing a plurality of fabric cards into a lattice.

FIGS. 3 and 4 are perspective views of sequential steps of
installing a plurality of line cards into a lattice.

FIG. 5 15 a perspective view of an electrical assembly of
a plurality of fabric cards, a plurality of fabric cards and a
lattice therebetween.

FIG. 6 1s an enlarged view of a portion of a fabric card
connector proximate a framed slot of the lattice.

FIG. 7 1s a front elevation view of the lattice showing
alignment holes for line cards.

FIG. 8 1s a front elevation view of the lattice showing
alignment holes for the fabric cards.

FIG. 9 1s an enlarged view of a coupling of a line card and
a fabric card.

DETAILED DESCRIPTION

While this invention i1s susceptible of embodiments 1n
many different forms, there 1s shown 1n the drawings and
will herein be described 1n detail preferred embodiments of
the mvention with the understanding that the present dis-
closure 1s to be considered as an exemplification of the
principles of the mvention and 1s not intended to limit the
broad aspect of the invention to the embodiments 1llustrated.
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FIG. 5 shows a portion of a computer server or a carrier
routing system having an electrical assembly 10 of a lattice
12, a plurality of fabric cards 14 and a plurality of line cards
16. The lattice 12 1s positioned between the fabric cards 14
and the line cards 16 so that the fabric cards 14 attach to one
side of the lattice 12 and the line cards 16 attach to the
opposite side of the lattice 12. The plurality of line cards 16
extend along a first direction and are spaced along a second
orthogonal direction, generally perpendicular to the first
direction, and disposed 1n parallel spaced relationship with
one another. The plurality of fabric cards 14 extend along the
second direction and are spaced along the first direction 1n
parallel spaced relationship with one another. The fabric
cards 14 are electrically coupled to line cards 16. The lattice
12 does not have to be electrically conductive rather the

connecting portions of the fabric and line cards extend
through the thickness of the lattice 12.

FIGS. 1-5 show the lattice 12 1s generally rectangular
having a first plurality of strips 20 extending in a first
direction and a second plurality of strips 22 extending 1n a
second direction perpendicular to the first direction and
defining a series of intersections 23 and a plurality of framed
slots 24. In this example the strips 20 extend in a generally
vertical direction while the strips 22 extend 1n a generally
horizontal direction. The framed slots 24 are disposed 1n an
array ol columns 30 and rows 32.

The columns 30 extend along the second direction and are
spaced from one another along the first direction. Con-
versely, the rows extend along the first direction and are
spaced along the second direction. Four columns and four
rows are shown in this example, but it 1s contemplated
having a different number such as from 2-10 columns or
rows. The number of columns 30 and rows 32 can diiler in
number and preferably the difference will be 2 or less. The
framed slots 24 ensure proper alignment of electrical con-
nectors 44,50 (FIGS. 5 and 9) on each of the line cards 16
and the fabric cards 14 for electrical coupling of the cards
and to support the cards in proper orientation inside an
enclosure (not shown). The lattice 12, also, preferably will
have a connecting bracket 34 to secure the lattice 12 and the
clectrical assembly 10 1nside an enclosure.

A detailed description of the electrical components of the
line cards 16 and the fabric cards 14 1s not necessary as these
components can be purchased ofl the shelf from electrical
component suppliers and are well known to those of ordi-
nary skill in the art. Generally speaking, however, line cards
16 support a host of processors, memory components and
the like for processing data, for example, to deliver data,
voice, and video services over a scalable network. Fabric
cards 14 act as a data bus to act as an mnput and output device
to the line cards 16 to avoid data collisions that used to occur
in earlier generations of busses and switches. Each of the
line cards 16 and the fabric cards 14 has electrical connec-
tors 50,44 respectively (FIGS. 6 and 9) of a type that will
mate with one another.

It 1s preferred that each line card 16 and each fabric card
14 will have from 2 to 10 connectors, although the number
ol connectors on each type of card do not have to be equal.
In a more preferred form, the line card 16 will have a number
of connectors 50 equal to the number of fabric cards 14 and
cach fabric card 14 will have a number of connectors 44
equal to the number of line cards 16. Thus, 1n the electrical
assembly 10, all of the line cards 16 are connected to all of
the fabric cards 14. The total quantity of line card 16
connectors 30 will equal the total quantity of fabric card
connectors 44.
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4

As shown 1n FIG. 6, preferably each of the line cards 16
and fabric cards 14 has an alignment pin 40 for inserting
through an alignment hole 42 through a strip 20,22 of the
lattice 12. Any suitable number of alignment pins 40 can be
provided, for example, from 1 to 10, more preferably 2 to 8,
and most preferably 3 to 6, or any range or combination of
ranges therein. The alignment pins 40 are for isertion mnto
alignment holes 42 on the lattice 12 which preterably will be
present 1 equal or greater numbers than the number of
alignment pins 40. When the alignment pins 40 are inserted
into the alignment holes 42, the connectors 44,50 (FIG. 9)
will be positioned 1n the framed slots 24. Additionally, the
alignment pins 40 are dimensioned to engage the alignment
holes 42 to releasably attach the line cards 16 and fabrics
cards 14 on opposing sides of the lattice 12. This cooperative
engagement of the pins 40 and holes 42 supports and retains
the line cards 16 and the fabric cards 14 1n a proper position
and orientation.

FIG. 6 shows the connector 44 on a fabric card 14
positioned 1n a framed slot 24 and an alignment pin 40
extending from the fabric card 14 through an alignment hole
42. A gap 46 between the connector 44 and the strip 22
provides for cooling air to tlow through the lattice 12 to cool
the cards and the enclosure. FIGS. 5, 6 and 9 show a line
card 16 connector 50 coupled to a fabric card 12 connector
44 to form an electrical coupling positioned 1n a framed slot
24. In one example, the electrical assembly 10 1s formed
from four line cards 16 and four fabric cards 14 connected
together through the lattice 12. The electrical assembly 10
will be connected to a computer network (not shown). The
computer network can be the Internet or a local area network
or other type of electrical network well known to those of
ordinary skill in the art.

FIGS. 7 and 8 show a detailed view of the lattice 12 with
the alignment holes 42 for the line cards 16 enclosed by
rectangles 60 (FIG. 7), and the alignment holes 42 for the
fabric card 14 enclosed 1n a rectangle 62 (FIG. 8). A bottom
row 66 of the lattice 12 1s provided for connecting the lattice
12, and connected fabric cards 14 and line cards 16 to a
baseboard.

An example method for installing a server or a carrier
routing systems 10 or other electronic system includes: (1)
providing a first number of line cards 16 having a second
number of electrical connectors 50; (2) providing a second
number of fabric cards 14 having a first number of electrical
connectors 44; (3) providing a lattice 12 having a plurality
of imtersecting strips 22 defining an array of framed slots 24,
the array of framed slots 24 having a second number of
framed slots spaced from one another along a first direction
and a first number of framed slots spaced from one another

along a second direction generally perpendicular to the first
direction; (4) placing the first number of line cards 16 on one
side of the lattice 12 (FIGS. 3 and 4) and the second number
of fabric cards 14 on an opposite side of the lattice 12 (FIGS.
1 and 2); (5) ontenting the first number of line cards 16 along
the first direction and spaced from one another along the
second direction and in parallel spaced relationship; (6)
aligning each of the second number of electrical connectors
50 on the line cards 16 with a framed slot 24 (FIGS. 3 and
4); (7) orienting the second number of fabric cards 14 along
the second direction and spaced from one another along the
first direction and 1n parallel spaced relationship; (8) align-
ing each of the first number of connectors 44 on the fabric
cards with a framed slot (FIGS. 1 and 2); and (9) electrically

coupling the second number of electrical connectors 50 with



US 10,512,187 B2

S

the first number of electrical connectors 44 through the
lattice 12 with each electrical coupling positioned in a
framed slot 24.

When the alignment pins 40 are inserted into the align-
ment holes 42, the connectors (44 and 50) will be positioned
in the framed slots 24. Additionally, the alignment pins 40
are dimensioned to releasably engage the alignment holes 42
to releasably attach the line cards 16 and fabric cards 14 to
the lattice 12, on opposing sides of the lattice 12, and to
support and retain the line cards 16 and the fabric cards 14
in a proper position and orientation.

When the alignment pins 40 are inserted into the align-
ment holes 42, the connectors (44 and 50) will be positioned
in the framed slots 24. Additionally, the alignment pins 40
are dimensioned to releasably engage the alignment holes 42
to releasably attach the line cards 16 and fabrics cards 14 to
the lattice 12, on opposing sides of the lattice 12, and to
support and retain the line cards 16 and the fabric cards 14
in a proper position and orientation.

Preferably, there 1s an alignment pin 40 extending from
cach of the first number of line cards 16 and each of the
second number of fabric cards 14. Any suitable number of
alignment pins 40 can be provided from 1 to 10, more
preferably 2 to 8, and most preferably 3 to 6, or any range
or combination of ranges therein. When the alignment pins
40 are mserted into the alignment holes 42, the connectors
44 and 50 will be positioned in the framed slots 24.
Additionally, the alignment pins 40 are dimensioned to
releasably engage the alignment holes 42 to releasably
attach the line cards 16 and fabrics cards 14 to the lattice 12,
on opposing sides of the lattice 12, and to support and retain
the line cards 16 and the fabric cards 14 1n a proper position
and orientation. Alignment holes 42 are provided through
the strips 22 1n equal or greater numbers when compared to
the number alignment pins 40.

Many modifications and variations of the present inven-
tion are possible i light of the above teachings. It 1s,
therefore, to be understood within the scope of the appended
claims the invention may be protected otherwise than as
specifically described.

What 1s claimed 1s:

1. A device for aligning a plurality of line card connectors
with a plurality of fabric card connectors comprising:

a lattice having a plurality of intersecting strips defining,
an array of framed slots, each of the slots dimensioned
to receive a first connector element of a line card and
a second connector element of a fabric card, and to
support a plurality of line cards spaced from one
another along a first direction and in parallel spaced
relationship, and a plurality of fabric cards spaced from
one another along a second direction generally perpen-
dicular to the first direction and in parallel spaced
relationship, each of the plurality of line cards having
an alignment pin for inserting through one of the
plurality of intersecting strips of the lattice;

wherein the plurality of line cards comprises a first
plurality of alignment pins and the plurality of fabric
cards comprises a second plurality of alignment pins,

wherein the first plurality of alignment pins and the
second plurality of alignment pins are aligned with a
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plurality of alignment holes of the lattice such that the
plurality of line cards and the plurality of fabric cards
are aligned 1n an orthogonal manner.

2. The device of claim 1 wherein each of the plurality of
line cards has a plurality of electrical connectors, one of each
of the plurality of electrical connectors of the plurality of
line card 1s for coupling with a mating electrical connector
on one of each of the plurality of fabric cards.

3. The device of claim 2 wherein the number of electrical

connectors of each of the plurality of line cards 1s equal to
the number of fabric cards in the plurality of fabric cards.

4. The device of claim 1 wherein the lattice supports the
line cards in a first plane and the fabric cards 1n a second
plane generally perpendicular to the first plane.

5. The device of claim 1 further comprising a mounting,
bracket for attaching the lattice to a structure to support the
lattice.

6. An assembly of electrically coupled line cards and
fabric cards comprising;

a first number of line cards spaced from one another along,
a first direction and disposed 1n parallel spaced rela-
tionship, each of the line cards having a first plurality
of a first type of electrical connectors;

a second number of fabric cards spaced from one another
along a second direction and disposed 1n parallel
spaced relationship, the second direction being gener-
ally perpendicular to the first direction, each of the
fabric cards having a second plurality of a second type
of electrical connectors one of each being coupled to
one of each of the first type of electrical connector to
form an electrical coupling; and

a lattice having a plurality of intersecting strips defining
an array of framed slots, each of the electrical couplings
being positioned in one of the slots and supported
therein,

wherein the first number of line cards comprises a first
plurality of alignment pins and the second number of
fabric cards comprises a second plurality of alignment
pins,

wherein the first plurality of alignment pins and the
second plurality of alignment pins are aligned with a
plurality of alignment holes of the lattice such that the
first number of line cards and the second number of
fabric cards are aligned in an orthogonal manner.

7. The assembly of claim 6, wherein each of the first
number of line cards comprises at least one of the first
plurality of alignment pins, and each of the second number
of fabric cards comprises at least one of the second plurality
of alignment pins.

8. The assembly of claim 6 further comprising a plurality
ol gaps 1n the lattice to allow air flow through the lattice.

9. The assembly of claam 6 wherein each of the first
number of line cards 1s electrically coupled to each of the
second number of fabric cards.
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